Canine models of ocular disease: outcross breedings define a dominant disorder present in the English mastiff and bull mastiff dog breeds.
Progressive retinal atrophies (PRA) are a heterogeneous group of inherited eye diseases common to both dogs and man. Over 100 individual canine breeds display some sort of retinal degeneration, making the dog an extremely valuable resource both for finding the genetic determinants of inherited blindness and for developing naturally occurring animal models that mimic human disease. Progressive retinal atrophies within the English mastiff displayed an ambiguous mode of inheritance. By conducting outcross matings between affected English mastiffs and normal animals from other breeds, the mode of inheritance was confirmed as dominant. This directed candidate gene analysis and led to identification of two synonymous mutations and one nonsynonymous mutation within the canine rhodopsin gene. The nonsynonymous mutation (T4R) is the cause of PRA in the English mastiff, and a test was developed to investigate its presence in 17 additional breeds. Testing of PRA-affected animals from 16 breeds revealed that none carry the T4R mutation, indicating a different cause of PRA. Analysis of two affected bull mastiffs revealed one heterozygote (+/T4R) and one homozygous normal individual (+/+). These findings suggest that the genetic origin of PRA is often breed specific and underline the value of outcross mating to circumvent problems that act to mask the mode of inheritance.